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NASA Earth Observatories
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NASA’s AQUA SPACECRAFT

MODIS

AIRS

THE AQUA SPACECRAFT
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AIRS Radiances Accurate and StableAIRS Radiances Accurate and Stable
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Final “Comparison 2” (21 November 2002)

Excluding channels strongly affected by atmosphere above ER2

H. H. Aumann   

AIRS IR Radiometry Extremely Stable

Instrument Stability 
Fundamental to 
Weather and Climate 
Quality Observations 

SST2616 compared to 
RTG.SST at night

-0.57K bias observed
-0.37K bias expected

First principles using 
NIST traceable 
calibration 

Stability  better than 
8 mK/Year

Bias:  Slope = 5mK/year

Aumann et al 2004 Aumann et al 2004 ““Evaluation of AIRS Data for Climate ApplicationsEvaluation of AIRS Data for Climate Applications””
SPIE 5570b Las Palmas September 2004  SPIE 5570b Las Palmas September 2004  

difference between observed
and expected bias  
due to cloud contamination

AIRS Frequency Calibration

Nov. 03 shift:  0.11% of width

Day – Night Δν shows almost pure sinusoid

Although M12 is offset by 1% of a width 
from other arrays, it varies similarly in time

May
2004

AIRS Stable enough toAIRS Stable enough to
detect RTG Improvementdetect RTG Improvement

3.9 um AVHRR
Channel Available
in Daytime RTG Product

AIRS Frequencies Stable toAIRS Frequencies Stable to
<5 PPM<5 PPM
Knowledge to < 1 PPM - L.Knowledge to < 1 PPM - L.
Strow (UMBC)Strow (UMBC)

AIRS RadiometricAIRS Radiometric
Performance:  Stable toPerformance:  Stable to

<8mK/Y <8mK/Y –– H. Aumann (JPL) H. Aumann (JPL)

Scanning HIS ValidatesScanning HIS Validates
Rad Accy to 0.2K Rad Accy to 0.2K –– H. H.

Revercomb (UWRevercomb (UW))
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AIRS Forecast Improvement

Improved Forecast Prediction
1 in 18 AIRS FOV’s
(6 hours in 6 Days)

Northern Hemisphere
October 2004 *

This AIRS instrument has provided a significant increase in forecast
improvement in this time range compared to any other single instrument

Additional Improvement Using
All 18 AIRS FOV’s

(11 hours total in 6 Days)
Northern Hemisphere

Preliminary

J. LeMarshall, J. Jung, J. Derber, R. Treadon, S. Lord, M. Goldberg, W. Wolf, H.J. LeMarshall, J. Jung, J. Derber, R. Treadon, S. Lord, M. Goldberg, W. Wolf, H.
Liu, J. Joiner, J. Woollen, R. Todling, R. Gelaro  Liu, J. Joiner, J. Woollen, R. Todling, R. Gelaro  ““Impact of Atmospheric InfraredImpact of Atmospheric Infrared

Sounder Observations on Weather ForecastsSounder Observations on Weather Forecasts””, EOS, Transactions, American, EOS, Transactions, American
Geophysical Union, Vol. 86 No. 11, March 15, 2005Geophysical Union, Vol. 86 No. 11, March 15, 2005
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AIRS Products
Temperature Profiles Water Vapor Profiles

Ozone

Clouds

Methane

SO2

Dust

CO

CO2
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